Die Dokumente auf EconStor dürfen zu eigenen wissenschaftlichen Zwecken und zum Privatgebrauch gespeichert und kopiert werden.
Introduction
Many governments stimulate self-employment (Gilbert et al., 2004; European Commission, 2004) because of the assumed positive link with economic vitality (Audretsch and Keilbach, 2004; Carree and Thurik, 2010; Koellinger and Thurik, 2012) . Recently, self-employment was also suggested to have a positive link with individuals' physical vitality (Tetrick et al., 2000; Bradley and Roberts, 2004; Stephan and Roesler, 2010) . If such a link exists, governments may also want to encourage self-employment as an alternative to early retirement to relieve the economic pressures generated by ageing populations. The effectiveness of these measures depends on the extent to which self-employment indeed positively affects the health of the 50+ population. Existing evidence on this topic is, however, (i) scarce, (ii) conflicting, and, partly due to the cross-sectional nature of existing analyses, (iii) poorly understood (Torres, 2012) . This is surprising given the quantitative and qualitative importance of the self-employed in the current economic system (Audretsch and Thurik, 2000; 2001) .
While some of the earlier-mentioned papers show that self-employment has health benefits, others show that the self-employed are at higher risk for certain diseases than wage workers (Buttner, 1992; Jamal, 1997; Lewin-Epstein and Yuchtman-Yaar, 1991; Parslow et al., 2004; Dahl et al., 2010) . All cited studies emphasize structural differences between self-employment and wage work to explain the difference in health between the self-employed and wage workers. The selfemployed operate their business independently, without the control of a supervisor, while wage workers are not fully responsible for the survival of the business (Bjuggren et al., 2012) . The associated differences in the amount and intensity of work and freedom versus controllability may result in different health outcomes (Stephan and Roesler, 2010) .
Another explanation for health differences is almost entirely overlooked; namely, the selection of comparatively healthier individuals into self-employment.
Only Jamal (1997) and Stephan and Roesler (2010) mention this possibility in their study limitations as an alternative explanation for their findings. Such a selection mechanism is more difficult to reveal because longitudinal data are required.
In this paper, we use the rich dataset of the Health and Retirement Study (HRS, Juster and Suzman, 1995) , a population-wide panel dataset with information about employment status and several health outcomes, to study the association between selfemployment and health. The longitudinal nature of the HRS allows us to gauge the plausibility of a contextual (benefit) effect versus a selection (barrier) effect, which is essential to fully understand the association between self-employment and health.
Because it remains notoriously difficulteven with longitudinal datato discriminate between the two effects, we use several methods to investigate which effect prevails.
We show that the self-employed are generally healthier than wage workers for all three available measures of health: number of health conditions ever had, selfreported health and mental health. This correlation does not disappear when controlling for health history, suggesting that contemporaneous reverse causality from health to self-employment cannot entirely explain the correlation. However, the longitudinal fixed-effect analyses rule out a positive contextual effect of selfemployment on health. These results suggest that the selection of comparatively healthier individuals into self-employment accounts for the cross-sectional association. We present tentative evidence that the contextual effect of selfemployment on health could even be negative if the selection into self-employment based on unobservables is as large as the selection based on observables (Altonji et al., 2005) . This paper is organized as follows. Section two discusses related literature, after which section three describes the data. In section four, the empirical methods are explained, after which section five presents the results. Section six concludes.
Related literature
Health can be influenced by the characteristics of a given occupation (Ravesteijn et al., 2013) , which may result in a "contextual effect" of selfemployment on health. In contrast, self-employment can attract individuals with a different health profile and prospect than wage workers. Contemporaneous "reverse causality" could occur where individuals decide to quit or enter self-employment for health reasons, and pre-determined individual cognitive and non-cognitive skills could simultaneously affect health and self-employment decisions, resulting in a spurious association between self-employment and health. We will denote the latter as the "selection effect". We discuss each of these correlations below.
The contextual effect
A useful theoretical framework for understanding the contextual effect of selfemployment on health is the so-called job-demand-control model (Karasek, 1979; Karasek and Theorell, 1990; Theorell and Karasek, 1996) that is rooted in sociology and epidemiology. The model emphasizes two aspects of the work environment, job control and job demand, that relate occupational characteristics to health. Job control refers to how much decision-making authority an individual has over when and how to perform the necessary work. Job demand refers to the experienced work intensity and workload. The mismatch between job demands and job control determines the level of occupational stress, which can influence disease incidence and longevity (Cooper and Marshall, 1976; Karasek, 1979; Cooper and Smith, 1985) .
Compared to wage workers, the self-employed have higher levels of job control.
As owners of their business, the self-employed have more control over the organization of different tasks and the allocation of resources (Hébert and Link 1989; Prottas and Thompson, 2006) . These positive features of self-employment also have a downside, which has been called "a double-edged sword" (Lewin-Epstein and Yuchtman-Yaar, 1991). The self-employed experience higher levels of job demands and workload as opposed to wage workers (Buttner, 1992; Stephan and Roesler, 2010) . Self-employment can turn into "self-exploitation" as income, job, property, and assets are at stake (Lewin-Epstein and Yuchtman-Yaar, 1991) .
The empirical evidence regarding structurally different influences on health of self-employment and wage work is, however, both limited and mixed, and the relative strengths of the positive (job control) and negative (job demand) health stimuli of self-employment have not been assessed.
The reverse causality effect
Self-employment can attract individuals with a specific health profile, different from that of wage workers. First, ill health decreases the ability to focus on business opportunities (Gielnik et al., 2012) : seeing opportunities and also pursuing them are only possible for healthy individuals. Wage work may therefore be a more natural choice for less healthy individuals. Second, compared to wage work, income in selfemployment hinges much more on the individual ability to work. For example, in most Western countries, social security benefits related to illness are much lower for the self-employed than for wage workers (European Commission, 2004) . This makes choosing self-employment a less attractive option for less healthy individuals. Third, access to start-up financing is crucial for business start-up (Klapper et al., 2007; Beck and Demirguc-Kunt, 2006) . Health will influence the investment risk, which will be considered by investors, and imposes as such an access burden for those who want to become self-employed but do not have perfect health.
The aforementioned arguments all would suggest a positive selection of healthier individuals into self-employment; however, particularly those with health problems may have strong difficulties finding suitable wage work. Employers may discriminate against them in the job-selection procedure, which could push them into so-called necessity self-employment (Verheul et al., 2010) . Indeed, using the HRS, Zissimopoulos and Karoly (2007) show that having a health limitation is a pull factor into self-employment. However, although Fuchs (1982) shows that good health is a predictor for continuing work at older ages among males, his results also show that having a health limitation is not associated with the transition from wage work to selfemployment. Evans and Leighton (1989) and Van Praag and Van Ophem (1995) show that having a health limitation is not associated with the choice for selfemployment. Thus, the empirical evidence about health as an explanatory variable for the choice to become self-employed is mixed and is unfortunately only based on a single binary variable that indicates whether an individual has health limitations or not.
The selection effect
Self-employment is also associated with certain sociodemographic characteristics that independently affect health and health behavior (Lewin-Epstein and Yuchtman-Yaar, 1991). One obvious characteristic is age. In most empirical studies, the relationship between age and the decision to start a business follows an inverse U-shaped pattern (Parker, 2009 ). The increasing rate of self-employment over age is well documented (Fuchs, 1982; Zissimopoulos and Karoly, 2007) . Two healthrelated reasons can be given for these observations. First, because ill-health is known to be an important cause for exiting the workforce (Bound et al, 1999) , if the self-employed are healthier than wage workers, then the positive correlation between age and the self-employment rate can be explained by wage workers leaving the labor market sooner than the self-employed. Second, a switch from wage work to selfemployment can be seen as a type of partial retirement and an alternative to exiting the workforce entirely because self-employment involves much more flexibility regarding workload (Quinn, 1980) . However, the role of health in this decision is ambiguous. Those individuals in good health can decide to work somewhat less instead of retiring completely; however, those individuals in ill health can also decide to work somewhat less because they are no longer able to perform fulltime wage work.
Further-known characteristics affecting both self-employment and health are, for example, education (Blanchflower, 2000; Lleras-Muney, 2005) , perseverance (Beugelsdijk and Noordhaven, 2005) , and risk aversion (Ekelund et al., 2005) , which implies that there are several reasons to expect that individuals entering selfemployment have a different health profile than wage workers. In what direction the joint effect of this selection mechanism points remains unclear. Most existing papers use cross-sectional data from which, in the absence of exclusion restrictions, it is difficult to disentangle the contextual effect of self-employment on health from a selection effect. 1 In our study, we focus on the aggregate 'net' contextual effect and the aggregate 'net' selection effect. The longitudinal nature of our data allows us to study which of these two effects prevails, such that we are able to answer the question whether self-employment makes the self-employed healthier than wage workers.
Data
Our study uses the Health and Retirement Study, a longitudinal panel study that surveys a representative sample of Americans over the age of 50 every two years. The dataset has three advantages: First, the HRS is a population-wide study and thus includes both the self-employed and wage workers. Second, the sample of relatively older individuals represents a phase of life in which many health issues become relevant and apparent and in which there is much policy scope to increase labor-force participation rates. Third, the dataset includes information on several health measures.
We use the HRS RAND v.L dataset, which consists of ten biennial waves of data collection (1992 -2010) .
We study three health indicators as dependent variables: number of health conditions, self-reported health and mental health. We dichotomize these measures to ensure compatibility for all of our empirical methods. We note that the results are not qualitatively different if we keep the original categorical measures and are thus not driven by this dichotomization.
The number of health conditions is measured using a 9-point scale, indicating for a set of 8 common chronic diseases (arthritis; cancer; diabetes; heart problems; high blood pressure; lung disease; psychiatric problems; stroke) how many of these a doctor has ever told the respondent that he or she has. Our binary variable Our main independent variable is the binary variable Self-employment. In each wave, those who identified as self-employed or to be running their own business are coded as 1, and those who identified as working for someone else are coded as 0. 2 In addition, we have the following demographic control variables: Gender (0: female, 1: 
Method

Pooled regressions controlling for observables
First, we compare the average health status of the self-employed with that of wage workers. Using pooled logit regression, we explain No Health Conditions (0 / 1), Self-reported Health (0 / 1) and Mental Health (0 / 1). In these models, a significant positive coefficient for Self-employment means that the self-employed are healthier than wage workers. Wave dummies are included in each regression, and the standard errors are clustered at the individual level. We run three model specifications for each dependent variable. In the first specification, we only include Selfemployment, which produces the simple association between self-employment and health. In the second specification, we add the demographic control variables to investigate whether observed characteristics such as education and age are responsible for the association between self-employment and health. In the third specification, we add the employment controls to verify that the association not simply reflects differences in the industry sector, occupational level, or working hours across the selfemployed and wage workers. We keep the regression sample constant across the three model specifications by including only the set of person-year observations eligible for inclusion in model specification three.
Regressions controlling for lagged health and time-invariant unobservables
Next, we perform longitudinal analyses to further investigate the association between self-employment and health. The cross-sectional results could be due to reverse causality from health to self-employment, if health is a pull or push factor into or out of self-employment. Inspired by Granger (1969) , Adams et al. (2003) , and Stowasser et al. (2011) , we investigate whether the lagged self-employment status has explanatory power for current health, while controlling for lagged health. A coefficient for self-employment that is qualitatively similar to the coefficient for selfemployment in the pooled logit regression would strongly suggest that the association between self-employment and health is not completely the result of reverse causality.
Again, we use a pooled logit regression with wave dummies and standard errors clustered per individual. As dependent variables, we take only Self-reported Health and Mental Health. The way in which No Health Conditions is measured in the HRS makes it unsuitable for inclusion in longitudinal analyses. 5 Again, we implement three model specifications; the only difference is that we include a lag of the dependent variable and the lag of Self-employment instead of current Self-employment.
As argued by Granger (1969) , the explanatory power of self-employment for future realizations of health implies a form of causality. However, this type of causality cannot distinguish between a contextual effect of self-employment on health and third factors influencing both self-employment and health. Therefore, a further challenge is to establish whether the association between self-employment and health 5 No Health Conditions is measured in such a way that it only increases with age because the question is asked whether the doctor has ever told the respondent to have a certain chronic condition. The only possible change is from 0 (no health condition ever had) to 1 (at least one health condition ever had). This approach makes the correlation between measures in two consecutive waves almost 1. Moreover, this measure does not necessarily precisely reflect the change in the health status of an individual. For example, someone completely recovered from a heart attack will always be seen in the data as having at least one health condition.
is the result of unobserved "third" factors that influence both. We use a fixed-effects logit regression to control for unobserved heterogeneity deriving from possible timeinvariant third factors influencing both self-employment and health. Examples of such variables could be risk aversion, time preferences, and even genetic factors. A significant association between self-employment and health that remains after controlling for fixed unobserved determinants of self-employment and health, would be in line with a contextual effect of self-employment on health. Because timeinvariant variables are accounted for in the fixed effect, we only control for Selfemployment and time-varying control variables in our three model specifications.
Pooled regressions controlling for unobservables
The fixed-effect logit model has two limitations. First, the model only controls
for time-invariant third factors, while time-varying factors influencing both health and self-employment could also play a role. Second, the coefficients are only identified based on individuals who switch between self-employment and wage work. Such a switch is relatively rare (less than five percent in every wave), resulting in a small and possibly non-random sample if switching is induced by time-varying factors that are not controlled for. To reduce this concern, we also implement a method proposed by Altonji et al. (2005) that uses the selection on observable variables as an indication for the potential selection on unobservable variables. Essentially, their idea is that it is unlikely that by controlling for the observed individual characteristics available in the dataset, all factors influencing both self-employment and health are controlled for.
There will always be unobserved factors affecting decisions with respect to health and self-employment. However, the authors argue that the observed characteristics available in the dataset are typically carefully chosen, such that the selection of observable characteristics can be seen as an upper bound to the selection based on unobservable characteristics.
Specifically, Altonji et al. (2005) suggest using a bivariate probit model to quantify how large the selection on the basis of unobservable variables into selfemployment would have to be to fully account for the association between selfemployment and health. Their suggested model depends on an assumption about the correlation ρ between the error components in the equations for self-employment and health. 6 Altonji et al. (2005) additionally suggest estimating a "worst-case" scenario where it is assumed that the selection on observable variables is equal to the selection on unobservable variables, which places a particular constraint on the value of ρ in the estimation of the bivariate probit model (see Altonji et al., 2005 for details) . This scenario creates an alternative way to gauge the plausibility of a contextual effect of self-employment on health without the need to rely solely on individuals switching jobs.
Results
In We repeated the estimation of the model for No Health Conditions with demographic and employment controls to investigate which of the diseases underlying this variable are associated with self-employment. We find that from the 8 underlying diseases, arthritis (p = 0.003), and high blood pressure (p < 0.001) are significantly 6 The equations take the form and where individual subscripts are omitted, E is self-employment, and X are the observed characteristics, H represents health, and and are the error terms for self-employment and health, respectively. The correlation between these error terms is typically denoted by in the bivariate probit model. 7 This outcome is primarily the result of the inclusion of Age and Age-squared in the regression (coefficient for Self-employment is 0.23 with p-value < 0.001 if we only control for these two variables and lowers when more controls are included). The large effect of Age on No Health Conditions is explained by the fact that No Health Conditions is strictly increasing from 0 to 1 with age. negatively associated; the self-employed have these conditions less often than wage workers. The other health conditions, cancer (p = 0.90), diabetes (p = 0.07), heart problems (p = 0.07), lunge disease (p = 0.08), psychiatric problems (p = 0.87), and stroke (p = 0.37) are not significantly associated at the five-percent level. Table 3 reports results of a logit regression with a lagged dependent variable to establish whether the cross-sectional results are the result of reverse causality between self-employment and health. We find qualitatively the same results as those presented in Table 2 . 8 The coefficient for Self-employment is significant in the regressions for Self-reported Health (N = 39,599 ). For Mental Health (N = 31,485) , only the univariate model shows this association. We conclude that for these two health measures, the association from Table 2 cannot be entirely due to reverse causality. We consider this result as evidence against a contextual effect of self-employment on health. 10 It also suggests that unobserved time-invariant individual characteristics influence both self-employment and health and that the positive association between self-employment and health mainly reflects a "selection effect" in which intrinsically healthier individuals select into self-employment.
An additional piece of evidence for a selection effect comes from the inclusion of higher-order lags of self-employment into the univariate pooled logit regressions.
The coefficients for higher-order lags of self-employment remain similar in size as those presented in Table 2 and statistically significant at the five-percent level up to the second (Self-reported Health) and fifth lag (Mental Health), which would be counterintuitive if self-employment were to cause good health. Rather, these results suggest that the coefficient for Self-employment picks up the effect of unobserved time-invariant individual characteristics that are associated with better health.
Using the methodology of Altonji et al. (2005) , we investigate to what extent selection of unobserved variables is responsible for the cross-sectional association presented in Table 2 . The bivariate probit results are given in the bottom panel of Table 3 . These regressions include both the demographic and employment controls.
Obviously, in the models where we impose ρ = 0, we obtain qualitatively the same results as those presented in Table 2 because both models correspond to running separate probit/logit regressions for health and self-employment. When we constrain and increase the correlation between the error components in the health and selfemployment regressions (ρ = 0.10, ρ = 0.20), the coefficient for Self-employment becomes strongly significant in the opposite direction. This result suggests that a relatively small correlation between the error components (unobserved factors) of self-employment and health already accounts for the entire positive association, and in fact even turns it negative.
However, in practice, we do not know the value of ρ. We therefore also present a "worst case" scenario, where the selection on observable variables is assumed to be similar to the selection on unobservable variables. Under this scenario of equal selection, the parameter ρ is estimated to be 0.07 for Self-reported Health and 0.16 for Mental Health. These positive correlations indicate that the unobserved factors influencing self-employment and health are positively correlated, which implies that healthier 'types' are more likely to become self-employed. Imposing this restriction on ρ, the coefficients for Self-employment are in both models negative and significant ( Moreover, when the assumption is imposed that the selection on unobserved factors is as large as the selection on observed factors, the association even becomes negative, which suggests a negative effect of self-employment on health. Because these latter results depend on a subjective judgment on the importance of unobserved explanatory variables in the regressions, we see these results as complimentary to the fixed-effect panel regression outcomes, which showed no contextual effect of selfemployment on health. Altogether, in our view, the results provide compelling evidence that the contextual, causal effect of self-employment on health is nonpositive, possibly zero, and, if anything, negative.
Conclusion
It is notoriously difficult to discriminate between a contextual (benefit) effect of self-employment on health and health-related selection (barrier) of individuals into self-employment. However, this discrimination is a prerequisite for health policy development concerning this quantitatively and qualitatively important part of the labor force. Therefore, we use several methods to distinguish between these two effects. We find the self-employed to be generally healthier than wage workers, both in terms of subjective health outcomes as well as in more objective outcomes such as the absence of chronic conditions. While it is tempting to attribute these results to the high level of job control and to even consider self-employment as a viable alternative to health-induced early retirement, our results suggest that the health differences are entirely explained by a selection effect, in which healthier individuals self-select into self-employment.
This main conclusion is supported by the absence of a statistically significant effect of self-employment on health in fixed-effects regressions, which suggests that time-invariant individual characteristics influence both self-employment and health.
Additionally, applying methods proposed by Altonji et al. (2005) suggests that it only takes a relatively small amount of selection based on unobserved characteristics into self-employment and health to fully account for the positive association between the two. These results are in line with the two-time periods, females only, study on the relation between self-employment and health by Dolinksy and Caputo (2003) .
Our results not only emphasize the importance of a selection of comparatively healthier individuals into self-employment but also provide suggestive evidence that the contextual effect of self-employment on health, if anything, is negative. It has to be kept in mind that this conclusion is tentative and based upon relatively strong assumptions on the amount of selection on the basis of unobserved individual characteristics. Nonetheless, the results do raise some puzzling evidence: monetary returns to self-employment have been shown to be lower than for wage work (Hamilton, 2000) , while this paper suggests that presumed non-monetary benefits of self-employment in terms of health are in fact non-existent and potentially even negative. Further research on this emerging "self-employment puzzle" is clearly warranted.
Further research is also needed to identify the factors influencing both selfemployment and health. Apart from traditional and more obvious correlations of variables such as risk-aversion and perseverance, a recent line of inquiry has stressed the role of genes. Self-employment is to a certain extent influenced by genetic factors (Nicolaou et al., 2008; Van der Loos et al., 2013) . It is perceivable that the same genetic factors influence both self-employment and health (such a mechanism is called pleiotropy in genetics). Although it falls outside the scope of this paper to reveal these and other joint causal factors, the possible finding of a shared causal factor for self-employment and health would be a major breakthrough.
For now, awareness of the presence of the selection mechanism is important for both policy makers and individuals who consider becoming self-employed.
Stimulating self-employment is a key objective in many countries due to its assumed contribution to economic growth. The existence of entrance barriers may prevent such a policy to be successful. Our results indicate that health status may be such a barrier because relatively healthy individuals self-select into self-employment. Future research should further disentangle the selection mechanism to establish whether health status is a perceived barrier (the less healthy do not even try to become selfemployed) or an actual barrier (the less healthy are faced with more obstacles, such as in the process of securing loans, when they want to start a business).
